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TI- Insulating film formation method for LSI - involves adding second 

substance with film forming material containing carbon I 
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The method involves forming a film made of first substance and an 
organic silane containing oxygen. The insulating film containing 
oxygen, carbon, silicon and hydrogen is formed, by adding a second 
substance containing carbon with film forming material. 

The carbon concentration of the insulating film is higher than the 

film material. . . ^ ^ 

USE /ADVANTAGE - In nitrogen supply apparatus. Prevents reduction or 
stability. Provides high aspect groove without causing blowhole. 
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(7) 

1 1 

[0102] mfmt&nzo^i-zrt&ite. > 

M > 7i£T'A I - 1 % S i - 0 . 5%Cu £&R ( IU 
tt. A I £±m>vtX) 5:0. 9jLtm*»Lfc. 

( R I E ) TUDXL. ?^>Cii?ScoK«5rfflt^Uv^ 

SUlffl^-XO. 2-2jum*)A l££Eli4 0 3£ 
»*L£ (04(a)), 10 
[0 10 3] I i:U3t L A: 2f£(cft oTJifS 

te*WB4 0 4*»*lfc. *K*fr(i. TMSftltf* 

ft 2^4 Ocm 3 /min, K*;#XiSl#«h2 0^ 
4 00 cm* /m i n% -K(tK*8t«* s IMa2-4 0 
0cm 3 ./mi n"CI>&. 

[0 1 04] -mbZ* TMS#Eli«fcO. lTor 
r . K*^i±ii«^1^4 0 0To r r . -Rfc«*# 
EliKh 1^-2 0 OTo r r. *»E*UWta0. 1- 
600Torr. £«£Ji(i«fc - 6 0 - 3 0*CT'*> 
0. llBIfWW4 04^*liaa«lttO. 2-0. 8 At 20 
m/m i n"C'JS6. 

[0 10 5] KRfiOft»»Jli:L"C<i. lt*ito»*JH^ 
S0W5I&SJR4 0 4 60tt«»ttii+^iA<^^ 

«ra»«»4 0 4 <o*iWB#£+#ca#-c> * «t 9 c 

[0 1 0 6] 04 (b) ii. I^J:^t:lTif^2/im 30 
0O1HIWM4 0 4 £»*Lfcfc ^ttW^Btt** 

X^-X0. 2wiruKttS?0. 9^mi7)W7h 
it 4. 50BRiat* MW H) ^Oft±tlB<wk^<« 
BIW*ll4 0 4CJ:OiiWitf«IkA s T>fc. 
[0 107] ifc, CcO»ffllfel*lR4 0 4^)«*i!> L 

[0 1 OSlf^iL. w^)*^. Wfflftlt«404^T 40 
IZA 1 ££§d*4 0 3 *®*I<i6 5 0*Ci 

[0109] »tc, «R4 0 1 *»SSL1:a^«K4 0 
lfr^<0*ai^tM»»fllTJrtrrLfcA«, 5 0 0T: 

«tft*itf«nT<4Hi o<oe-?U6 5 0-ciTJi 


ttBB¥9 - 2 60 3^9 

1 2 

»*3 0 3 >:R*Tt>o^. 

[0 1 1 0] fcfc. *XI«B«K*l±. TMS. ft*. - 

TTMSUW:. r > 7 > (Si 

(CzH& )4 ) . (Si (OC 

H 3 ) 4 ) . fh7XhJfv>7y (Si (OC 
2 Hs ) 4 ) , ^Hyyo^^^ ( S i 2 O 
(CH 3 )5 ) , *Si»lifK7^/rnM>>7> 
(Si ( i -Cn H7 ) * ) k'^)7/l 3* 

[0 1 1 1 ] ^£<fcU**«:*tr»l^l«fc 
LtO: tWCt. flitf. CO. CO2 , N 

O. N: O. H2 O: fcH^T t R*K*50JW*^Jb 
[0 112] ifc. ^*<kt!R#S:*0*2^Hk 

(&2<7)£fc#«) 05ti. *«^co^2^)^j*^Ut' 

4. 

[0 113] H*. 5 0 mJt2«5rinLT^0 . 
X2II 5 0 1 UttftD 5 0 2 ITiMtSUiMlTS 

x/^^WiEH^-f ) . *^aans»i2 ■ l 0 

[0 114] *l^»«ST7Fl*:J:ol^ XSH5 
0 l^#«K^tttt«7r4S i 02 UlR9&*i 4 i6H 

[0 115] K5«5 0 IrtUi, v';3>*«505 

^o«^o4A*Rii3#ua>*. ««5o 1 um^.w 

5 0 l«^)KiaaW»5 3 7tC«*LTv^, 
[0 1 16] ifc. 0 

=t£*l^WJkLT^«« (O2 ) «r«*T*e* 5 

0 6. *WRS/5>kLT^TMS*ittt^8d*5 

1 5, *^<kt««A^**»2^«5llkL-:^ « 
Ot« (CO) URttzih^n 5 2 5.^1 l f 9* 

(Ni ) t«*ffc^C*5 0 3#-f-il*Ji*2*^ 0 

[0 1 1 7] mMi^M-thX^>UXS.tt5 0h (IB 

07. *l«JUt5 0 8. Xh /r^'^75 0 9. Sd« 
5 1 0$r*lT*5«50 1 t*«SixT^6. 
[0 118] TMSS:«lft-r*fc^)K*5 1 5 i!B* 
^fcrtTMS«fc»iH5W ) «. Xh / T M'/ir 
5 16, «13t«tt5 17. Xh7r-/>/^S18. 
xf>UXEf5 1 9*rtL-C*S«50 lU««5n 


(8) 

1 3 

[0119] -&m*i&ttl'i>K*>n9L : S t > 2 5 

y - Ht£15 27. XhvT-'^r 

5 28. iff 5 2 9*fMT*2»l5 0 lCttttSixT 

[0 12 0] E¥5 3 OSrtfLT <«*^ 

7^/^>t:*£«5 0 1 fl5r*S"JECSL. 
/iWR^iflKt»fl*TJEi-i*iaS:*«-f 4 - 1 & Btt 
> L*rJt5»50 irtc7)ffljS:lHET6^:iet-. IE 10 
i=5 3 0li. Xh7r -A'/|,/5 3L KMSLlft5 3 
2. Xh vr • ></U/5 33. E¥5 3 4 5r^>LT K2 
«50 HCffttSftT^S. 
[01213 Xr> UxUfcOftRjfcftfe 5 0 30)rtSJC 
li. JRW5 3 5. 5 3 5* ( #X<T){£teffll£ 5 3 5 > 
L* *nffi*:5 3 5' >|fia-f * ) * i «a*KT^ , 3 . 

[o 1 2 21 ££i#&5 0 3cuaa*ffl^»arc'>>* 20 

i,-Xt-^-5 36LSS?n-C^9, Ifi0>-Xt 
- ? - 5 3 6 5 0 5 £ Rfra^aKl-iDftf ^ - ^ 

[0 12 3] *3ffl5 0 l^SEtt-Sflfci^^^ 

£tttt$>*iT^*. . *2W5 0 lco* 

£(i8 0'CCJS£t£. 
[ 0 1 2 4 3 WT, 

[0 12 53 i*. A*5M5 0 1t*«E{CRL"C. X 
IK 5 0 5 £ ISi 5 0 3 llcttJf -f 4 . 

[0 1 2 6 3 fct:*3ia 502 fc^L-CHilKSKi-C 
*2«5 0 lrt w<ofc»^Mii*£***- 

1 x l 0 7 To r r J 0**24: 1'*. 
[0127] iWcKSHS 0 1 ^^'MilKfflK^aL 

i oo-25a;£5El. :^)klHitt«-8 0- 

2 

[0 128] MiaJKiWa^M^SLfc^**** 
Lfctt. TMS^)SliXllt5 17J:«^l-100c 
m3 /minCBJlL. X h -/7 ■ A/U 7 5 1 6 . 5 1 
8 * m t: L T T M S * *2* 5 0 1 c:# A-f . 

[0 12 9] Jot:. -|M^ffl^«*aiJt3 2 7 
*Rtal-l 0 0 cm 3 /mi nKftEL. Xh*v7"' 
7</^*5 26. 5 2 8*l«':lTHIOt*i*2» 

[0 1 30] «t:lttlB^BiiSlW5 08* 1-1 0 


l#|in?9-2 60 3o9 

1 4 

00cm j mi nlZ'AZl * X K / 7* '</l7S0 
7. 5 0 9*I1KL~B*#X**31I5 0 1 rtt:*A 

2^3> 4 wfcKJOWta 10m — 

SfrEO. ITor r . -Kft£*frEl-200To 
rr.K«JrEl-4 00Tor rX'hb. 

[0131] ^Hiv-mm^^tf)^^ 

8L SJa«««5 3 7Ul: r H 3. 3 0MHz^SBl« 
«E^«ff 5 0 Kfa 1 0 0-5 k Wat t 

i/'j 3>£K5 0 5C*KL£:. 
[0132] *«^**7U#^cfc '3 fc^HttMifc^.:. 
[0 1 3 3 3 ffira*«E^Enfln$:ffitL . HBI« 

[0 134] &UX h /7" • '</1^75 2 8. 5 1 8SrBB 
KIT. -IBftK*fcTMS7)(R»Sr»±L. *LT. 

[ 0 1 3 5 3 SfcK. «f5 35^o«HP5 3 5 - US 

oasL^ti, »i^>satiB«^*n>HaiT'i)6. 

[0136] aciJEtfifefcflH 

[0 1 3 7 3 03(a) «. «WB!B^K»-F^«** 
K***+6W^> 'J u>4t"C3 0 1 coKB6B«:*LT 
fe»)^ l J3>»R30 lCWPfSd^O. 15-2/* 
nu a?h^l^mi7)hU>^»3 0 2^B£JiX':v i 

[Q 1 383 :^'J*J>M301 Sr^^L^*2 
M5 0 lrt^)^m^5 0 3tCi£SL, 5fcl^nt^ 

tf, TMSij8L42 0 c m 3 min, — jSfk**<fi*l 
0 cm" /min. K*?Ht 2 0 0 c m" /min,* 
«E^2. OTorr. 4«iW*2 OOWa t t . * 
«eWE2 0*C-:'^^. 

[0 1 39] wiOloULT. IM«3 0 2 5:©«L*: 

fij!;'fn-?n03 (b) , 03 ( c ) . H3 (d) . 0 
3(e) (Cif^iltt^. 

[0 l 403 03t:if^J:ot:. tftl»«l30 3(i. 

[01411 mzzcnmm^ o 2 (ia». ^«*c t 

50 ^) ^^If^iE^L^^Ik^iii&^c 


(9) 

1 5 

flDl*^*h «MIE;fi* { 0. 14Torri:(S<'i^: 

r$-aiBL, ««RC J:Ht:E*2. OTorrtlW 
RD 

[0 1 13 J >-f«3 0 2<0il*>ii*$*Bi. 
Re Dfct03CSLfcJ:9 3 5:ft*f 3 t»«tiSL^. 
[0 1 14 3 ttttMC DSr7-'Jx3e»#*WHtttSr 10 

m^x. a*£-?»tfLfc. ^tfott*, wane Dt 

S i -CH 3 <0«Re-?"CAofc. 
[0 1 4 5] Zftoh, fcSRCTii. S i-O-S i 

e-;t:^s i - ch 3 £0«ce-7^iti o%? 

*o^(C«L. fcttRDTli. Hte-7*)ittfl 3 

[0 1 4 63 03 ( e ) U^L/Lv^^Lo^T, ¥ 
agPi:i-3^m^«?(Cit»L^:«^c7))ftl*«C. D 20 

5 Or, 1 0-1 8 0^jRJHIS:ttL^tt^»tt*>J: 

[0 1 4 73 teiftRCU. ^-fiicoi»^LitaK«^ 

0. 0 l%WhT*>^ itzl? v9tfW£tt>^ti> 
fibtitcti^tz. SMHIir^lGWi. 0. 6-1. 2 x 

1 0 3 dyne/cm 2 Xh~>tz. 
[0 1 4 83 w<iC*fLT, «6»*DTti, 
j&< 2 0 - 5 0 % . 4 IWMk LA:*a twtilr L v 7 */ 

fc. l^m<7)/J?C7)*&iitt«S»^i^7-/^U£^ 

[0 14 9] 77 y^iO^kt/L-lfeltlDT'dffi^lrfl 

SJUf iffiT2 — 5 x 1 0 9 dyne/cm 2 . 105t*WS 
*I*T'l-8x 1 O 10 dyne/cm 2 Xti^tz. tts: 

[0 1 5 0] tLh^ttJM^. «H«C(4. »«^)** 40 

[0 15 1] 8 fee. «Ut»B^**etE^"C. fid* 
[0 1 5 2] fc»l^*lt»«i:H 

[0 1 5 3] tffltt&coXolZlXft&ltz. it. is 50 


tfffR^- 2 60 36 9 

1 6 

•J a > "£«4 0 1 ^)*d6^*WHt^ 'J 3 > BMLR l 0 2 
$-0. 2/im»i£L. Sol:, 
■J>/tfcT'A I - 1° 0 S i -0. 5%Cu^±m(l'X 
tt. A l^ftRfcflf*) SO. 9>umtt«L^. *t:i 

tf>A I £$K£ii*^^jfa£h££tt4*yx 
(RIE)TDOXL. &fe(cii#^«f*?:flv^Ui/^ 
hrtRlkTU-sZh* fe£L, EMMO. 2-2/im. 
EttfflX^-XO. 2-2^m<0A I ££E« 1 0 3 £ 
Jgfclfc (04 (a) ) . 

[0 154] znW&klzfaz*ltt&tzfc->X#X 
M**^lfBMft»lR4 0 4SrlBlKLfe, «JR$fHi, T 
MS&l#Rfc2-4 Ocm 3 /m i n . IMMfXflLl 
;Wlia2 0-4 00cm 3 /min, — 
Ria2-4 Ocm 3 /mi ntAi, 

[0 15 5] ^iOfc* . TMS#Eli«frO. 0 1-2 
OOTo r r % R*#EUJUa0. l-4 0 0Tor 
r , HlfUttMiffiilMaO . 0 1-200Torr. 
if HE Rfr 0. l-600Torr, £ KrAftUM 

h-6o-3or;T*>9, «aifc#R4 0 4^tt«£* 

iittO. 2-0. 8//m/mint'l>6. 
[0156] &f\n%i**mt LT(i, *6*ifcrt£ffl^ 
£. C^ft^SW^ffJS^A^fe-f . A 1 ££R±T' 
<0lfa«**R4 0 4 ^WWBtttt+^Wift < *i ■ 

L, HKLWIfcfffro. ZtilzX 0. Al££R±TL 

«iaieMH4 0 4^«8M^+#i:aftJ « ± 5 c 

[0 1 57] 134 (b ) (i. Zf)£olZl,X&. £2 urn 
^irSBfe»« 404S:**U:fcS ^if^ii^^tt 5: * 

*i^*£i*fc<SWi4ixT^fc. ElftS! 
X\-X0. 2/im, fi»«&0. 9/im<OTX^?h 
£4. 5^)»ffl^m^*4tffl<:h'i:<*fS»«*)»4 
0 4 £ i 0 Wfci&O 1 1 ^t'^ ^ . 
[0 15814^, I^«raW*l4 0 4^)|ft^«> L 

x <ott* 1 5tt:^ t tz &tmc t> *ti t ( am t xh o 

[0 1 5 9 3 tifzL, l(S»ft««4 0 4^T 

IZA I &4KR4 0 3tft>bfz*>. ft»H(i6 5 0t:4 

rL^ff^^A^A:. w^waMr, *rai«*«(4 

[0160] *«4 0 1 ttt»L 3 5:* < fe«R4 0 
l^fe^«aj^X$r«l^»t^ffL^/)\ 5 0 ox: 

liC. Hy <r)V-9tf&tX<b. L^L. 
mr+Mi&JtiX<hHi Oc0f-7ii6 5 0"C4Tft 
htittti^fz. C. H(7)^*l^j)ioTv^^l5t^« 
«R3 0 3tR«t'*)-9^. 


(10) 


»IU¥9-2t> 0 3 69 


1 7 

[0161] t^mmxn, tms. mx. - 

LTTMSLUWH, Mil;. ^h^X^/l>7> ( S i 
(C: Hf> >* ) , fh7^^^y7> (Si (OC 
H3 ) 4 ) , fh7lh^^>7/ (Si (OCH: H 
: ) 4 ) , ^-f n*?> (Si: O (CH 

3 ) = ) . V T Q.i? if >-> 7 > (Si ( i - C 

? H? ) 4 )^:W/^^>^7y<:fflP*rtM^ 

[0 16 2] itz. 'yZ<>f&*frt>Zt>9Ll<7)tonb 
IT. MX^xWMi. f*Utf. CO. C 

Oa . NO, N: 0. N0 2 . H: 0 2 £ JJJt »"C LBIM 

[0 16 3] 4/L\ > i«X*>o£4X2*>lMI 

HML*XIAM:fc. «itfZftfL*X. 7 

[0 164] (*3^)*it«B) H6«. **HB^K3 
*>4. 

[0 16 5] i-r, 126 (a) (cs-fJ:?tw. y'J^y 
*R6 0 1^*Bt:, 'J , /^7 7<-ttftrt H^^f x •/ 

[0 16 6] 1 ^^JfcJBBT^ LfZC VDHmz 

^t. 06 (b) lZ^-t± oil. MX. *X, v'J3 
>\ *X£*A, «B*«TIIC:|ftliil6 0 3S:»*-f 
4. 

[0 16 7] **ttJI5nC#5^T«. TMS>yxfcV>f 

(i. T\lS^l^>«hi2-4 Ocm 3 /m i n. MX# 
2 0 -400cm 3 /min. TMS^Jf 
Eii«£>0. 0 1 -200Tor r. R*^E(i«h 
0. l-400To r r . ttflHT^'iW^O. 1-60 
OTorr, SfiflJKttlto - 6 0 - 3 0*C > Ifz. 1 

n$>%. mmeoitnttn&Mifio. 2-0. su 

m / m i n £ 4 . 

[0 168] %t:i£gM6 0 3c7)£E£5i6tt4*yx 
"/f>/ (RI E) £*ffl^TX»/*y/U 06 

(c)t:*tio»:, hu>f-»t^)a*^tt«l!6 
03*J$£IT. *aB* < ¥fi 3 t6J:9CieiM6 0 3S: 

[ 0 1 69 3 I^x -/^XHtifc^T. Xv+> 
/^C(i**S:*OCF4 tfXfcMX^atetf^SrlB 
t^. x,*-y/&#<i. *Ji]««?j2 4 0W. fflafcft 
13. 56KHz, fr//^-5j]45mTorr, C 
F4 i3Ji30sccm. 0;S*2. 5 s c c m c L 

[0 1 70] X ■■/*>7 P #*trCF4 iBJOilfcKJ: 
0. C F: . CF//#X+i;fe£?*U I6M.II6 0 3 + 
tznn&ihZ>£%. fc»£6 0 3+<0*X**5:**'> 


1 8 


41 t^ttcti, 

[0 1 7 1 J CF* #*£fflv*TX 4*? 
t . x ? l ^ fft^&giR 603+^) 

[0 17 2] x»/-f/vv^-t&»^«*>> 
U 3>c7)it (flHR/i/'J3>) (il . 4tl>o^(:)t 
L. x ■■/*■;< v ? L ffc^H-iiti 2 . lt'^t, 
[0 17 314*:, x-vf->/w?T4iBfc. x--/*> 
10 /Lttt^«»l||6 0 3^JW*$raSLA:tS«. x-, 
7*4 3. OT'fco^wiirtl. x 

•y^A*.-/^»^fl«*ti2. 7X'f>->tz. ifz. 0: # 
x^fthOKCO. H2 Zh:?)1b<7)tfAt:mnltz*fe 

[0 174] (»4^)Htt^B) <*i:**W!*>»4*>36 

[0 1 7 5] 41*. ffla^««C VD£1f<OCVD£* 
fflt>T. MX. «X. v'J:?>fcJ:t f *X$:£L'fc«« 
*>^y£*±CJf^4. 
20 [0 176] fctzXI£i^3>S«*jKX*£fc#*?S 
■K+KBl. iJyft^JR^ffiS+iO^X^A*^* 
*>4. 

[0 177] ftftt:, lE-ilOXBiliOfiL-:. flf 
fflWffi0iei»lit»*1-4. fcfc. -EHO-ifcOXfl'C 

[0178] (mo^miR) aM:**fco*5<o* 

[0 1 7 9] 4T. J3fc^#«CVD^OCVDi££ 

Jfl^T, MX. KX. ^'JnvfcilMcXtSMWII 

30 Srx';n>S&±(:^s£t4. 

[0180] wzzn&#m±{z&%i:$vfcm$-$m 

[01813 Jt •JKX****^* 

X*IW«*fcttRStfT. «MR4<^RXASS:«4r) 

[0 1 8 2] *«W(i±aLfe*lt»Bi:«£S 

fi4ifi0?li*:n. 

[0 18 3]M£tf, XK«WBB^*i£C3 J: 0 KX« 
40 *3&^^iei*MS:**L^». «X^*^tt7^J:0 
So£«X*«ALTift^. I*>fc*. jiM:*XS: 

*a^*Ta^fcwt±iatii»Buasaffl 

T, M^S»LT3SMTS4 # 

[0 184 1 

[«W)»X1 ia±»aL^J:o*c*«Ht:J:nK. H 
^KX**5r«*«UttaD?^4^tUJ:0. 
EtlSw-rsTteit^ftftM^^tSeCreiXiK-F-C** 
50 t4Ifc*<t'*60t\ S^'fia<*^)ie>t«5:«* 
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1 9 

I > £ < «t*Hli: i 0 »*>iitr I > T * 4 J: 1 tzt: 
4> 

[03] »1. K2^Wt»«^««llS:lllBBi-*^ 

[04 ] xi , &2^%mmntmmzmi-thtz*> 

KI^)«a&fl|f£Jint«trt0 
[06] ^0flc7)m3^it^®t:(*4*W*«l^«* 
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1 0 3 
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204. 205 

•Ht£*ft 

•It* 


20 7, 2 1 O-Xh /T'N 


4 0 2- ^Kft> 'J 3 > RftJH 


40 3 
404 
50 1 
502 
50 3 
504 


-E* 
IS 


5 0 5-S« 

506, 510. 515. 525. 529. 530. 5 
34-fi* 

507, 516, 518, 526. 528. 531. 5 
3 3-Xh 

508, 509, 5 1 7, 527. 5 3 2 ■ ■ ■ Wlatlit 
5 1 9-*T>UXg t <g 

5 3 5. 5 3 5' -SH? 

5 3 7-Sffl«m« 
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6 0 3--*»«t 
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ce .»o '« 
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[05] [136] 



